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1 
The number of frequencies that can be used 

>for transmissions over pow-er lines is limited by 
the extent of the frequency bands assigned to 
these transmissions. However, owing to the re 
quirements for the service and supervision of the _ 
networks, the number of transmissions to be ef 
fected is continuously increasing. It is there, 
fore necessary to provide arrangements that will 
permit better utilization of the Various frequen 
cies. 
Furthermore, the connections between regu 

lation or dispatching land productions centers. 
or between Vregulation centers, require long dis 
tance transmissions of Very good quality that 
may be rapidly eiîected notwithstanding the 
transmissions already under way over the line 
sections employed for' the saidv long distance 

n transmissions. 

The devices >at present in use onlyy permit the 
establishment of these long distance transmis 
sions under conditions that are lacking in speed 
and certainty, and that require the use of two 
different frequencies for each line section. 
The object of the present invention is a high 

frequency trafiic system that makes it possible, 
without any increase in the number of carrier 
frequencies, to eiîect long >distance transmissions 
over line sections already in use for nearby trans 
missions.  

For this purpose. use is made of twin trans 
mission channels with'single side bands obtained 
by separately modulating the same carrierV fre 
quency by two audio frequencies, each of ywhich 
corresponds to a transmission, and by only> send 
ing over the line, after modulation, the top band , 
for one of the transmissions and the bottom. band 
for the other transmission. One ofthe transmis 
sions is employed for a direct long distance con» 
nection, and the other for a connection between 
nearby centers. ’ 'l ' 
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It is assumed (Fig. l) that it. is desired to ob« f 
tain a direct transmission channel between the 
end stations A and E over a line comprising theI 
high frequency sections AB, BC, CD and DE, 
over which nearby transmissions can be effected. i 
The high frequency sections are separated from 
each other by isolating switches of the power 
line,»or else by stopper circuits or any other suit» 
able devices. ' 

For the transmission between A and E, use is # 
made of the bottom or tcp band oi a carrier fre 
quency modulated by the frequency of the said 
transmission, the other band being employed for 
a transmission between the stations Aand '.B.v IAt 
the station B., for theftransmission AE, it ispos-` 

sible to merely amplify and retransmit over the 
section BC, or else to make a change of frequency 
over a new carrier wave and to amplify and re 
transmit one of the side bands over the section 
BC, the other band being employed for a trans 
mission between the stations B and C. 

Referring to Fig. 2, an explanation will now be 
given as an example without limitation of how 
equipment can be provided at the end stations 
and the intermediate stations for obtaining a 
transmission system according to the invention 
concept. 

It is assumed that station A is an end station ' 
where transmissions originate and are received 
and where, furthermore, transmissions in transit 
are subjected to a change of frequency and 
amplined. vThe drawing shows only the circuits 
necessary for obtaining a distant communication 
and a nearby communication in each direction, 
the said circuits being suñicient to make the in 
vention understandable. It is evident that there 
may be any number of transmissions of either 
lrind-` and that these are only limited by the num 
ber of available carrier frequencies. 
At the station A there are provided two trans 

mitting sets EA1 and EAz which may be phone 
transmitters, for example. It is assumed that 
the set EA1 is assigned to the distant transmis~ 
sic-n Aand the set EAz to the nearby transmission. 
When the said transmitters are set into opera 
tion, the speaking currents produced thereby 
modulate a common carrier frequency F1 pro 
duced by the generator I. This modulation is 
effected in modulator 2 for the speaking currents 
of EA1, and in modulator 4 for the speaking cur 
rents of EAfi. 
At first the long distance transmission from A 

to E will be examined. ' 
The modulated currents, upon leaving modu 

lator 2. pass through a high selectivity filter 3 
which permits passage of only one of the modu 
lation side bands, e. g. the band F1 to F14-f1 or 
F1S. Upon leaving filter 3, the currents of the 
band F1S are amplified in a common amplifier 6 
and are sent over the line conductors 36 across 
the coupling circuit I2. 
At the intermediate station B there is disposed, 

in series with the conductor 36, a device I3 which 
has a high impedance for the high frequency 
currents of the transmissions that are made over 
the said.` conductor. Owing to the presencel of 
this device, the modulated currents that proceed 
from station A are branched in to the tuning cir' 
cuit I4. To the end of the tuning circuit which 

» is not connected to. the line conductor 36v there 



2,577,781 
3 

are connected various circuits that terminate in 
the devices I9, I6 and 22. Each of these devices 
is designed so as to permit passage of one definite 
side band only. The band F1S can pass only 
through filter 22. After passage through the 
said ñlter, the currents of the band F1S reach a 
frequency changing device 28 in which they are 
subjected to the action of a current of a given 
frequency which is produced by the generator I8 
and is assumed to have a frequency F3-F1. 
From the frequency changer there are obtained 
two modulated bands F3 to Fa-l-fi or FaS and 
Fa-fi to F3 or F31 which are sent into the high 
selectivity filter 23 which permits passage of the 
currents of the band FBS only. These currents 
are ampliñed in the common amplifier I1 and 
are sent across the coupling device I5 over the 
high frequency section of the line 36’ connecting 
stations B and C. 
At station C, by a procedure similar to that just 

described, the transmission band FaS is changed 
-in frequency (e. g. transformed into a band F5 to 
Fs-l-fi), amplified and retransmitted to a station 
D where the same operations are repeated in 
order to obtain the side band F1 to Fv-l-fi, for 
example, Upon arrival at the end station E, the 
currents are demodulated and are transformed 
into audio frequency currents. 

It can be seen that direct transmission between 
A and E is effected byemploying in each high 
frequency line section only the top side band 
obtained by modulating a carrier frequency. The 
bottom side band accordingly remains available 
and can be employed, as explained hereunder, for 
communications between nearby stations. 
An explanation will now be given of how a long 

distance transmission from E to A passes in 
transit through station B and is received at sta 
tion A. i 

It is assumed that this communication is re 
transmitted from station C to station B in the 
form of the top band of a carrier frequency F4 
modulated with the frequency f1. The current of 
band F4 to F4-l-f1 which arrives over the conductor 
3E' is branched to the tuning circuit I5. It is 
received in the frequency changer 3| where it is 
subjected to a change of frequency by the action 
of a current having the frequency F2~F4. From 
the frequency changer 3l, there are obtained the 
two modulated bands F2 to F24-f1 or FzS, and ,. 
Fz-fi to F2 or F21. Filter 2l permits passage of 
the top band F25 only which is ampliñed in the 
common amplifier I5 and is sent over the line 
conductor 3S across the tuning circuit I4. 

’ Upon arrival at station A, the said band FzS 
cannot pass through nlter I l, but passes through 
filter 9 and is then demodulated in the device 8 
under the action of a current of frequency F2 
produced by the generator l. 
There are obtained audio frequency currents 

which are received in the receiver RAI. Com 
munication between stations A and E is thus 
directly established. 
As has been explained, only the top band of 

the modulation of the carrier frequency Fi has 
been employed for the transmission between A 
‘and E. The bottom band of the same modula 
tion accordingly remains available for another 
transmission. 
In the illustrated example, it is assumed that 

this band is employed for a transmission between 
stations A and B. For this purpose, the currents 
emitted by the transmitter EAz modulate the 
carrier-frequency F1 in the modulator 4. Of the 
:thus modulated current, only the bottom band 
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F1 to Fi-fi can pass through filter 5. This band 
is then amplified in the common amplifier 6 and 
is transmitted over the line conductor 3B across 
the tuned circuit I2. yIt is received at station B 
where it alone can pass through filter I9. After 
passage through this filter, it is demodulated in 
the device 2B under the action of the current of 
frequency F1 produced by the generator 32. 
The current demodulated in this way is received 

in the receiver RA1. 
By the same procedure, a transmission may be 

effected between the transmitter EB1 of station 
B and the receiver RAz of station A over the bot 
tom side band Fz-fi to F2. Similarly, a first 
transmission could be effected over the band 
F3f1 to F3 between the transmitting set EBz of 
station B and a set in station C, and a second 
one between the receiving set RA of station B 
and a set in station C by employing the band 
F4-Í 1 to F4. ~ 

It can be seen that it is possible, according 
to the invention to employ the same carrier wave 
for obtaining two simultaneous transmissions 
over the same line. 

It is of course evident that the various combi 
nations of frequencies mentioned above, and also 
the assignment of the side bands have only been 
given as examples and that, Iwithout departing 
from the scope of the invention, it is possible to 
employ any frequency or combination of fre 
quencies for obtaining the said bands and to 
assign them for direct transmissions through one 
or more stations or transmission routings at the 
junction points of different networks. 

Furthermore, the transit in the intermediate 
stations may comprise a simple amplification 
without change of frequency in cases Where the 
reaction of the high frequency sections of the 
power line is negligible. 

I claim: 
l. A high frequency communication system 

comprising a carrier circuit having two ends, a 
first station comprising means for generating a 
carrier and two intelligence signal bearing side 
bands of said carrier and means for coupling said 
station to one end of said circuit, a second sta 
tion comprising means for receiving both said 
side bands, means coupled to said receiving 
means for selecting and retransmitting one of 
said side bands, means coupled to said receiving 
means for selecting and demodulating the other 
of said side bands and means for coupling said 
receiving means and said retransmitting means 
to a point intermediate the ends of said circuit, 
and a third station comprising means for re 
ceiving and demodulating said retransmitted 
side band and means for coupling said third sta 
tion to the other end of said circuit. 

2. A high frequency communication system 
comprising a carrier circuit having two portions, 
means for isolating one of said portions from the 
other of said portions at the frequency of said 
carrier, a first station comprising means for gen 
erating a carrier and two intelligence signal bear 
ing side bands of said carrier and means for cou 
pling said station to one end of one of said por 
tions, a second station comprising means for re 
ceiving both said side bands, means for coupling 
said receiving’means to the other end of said 
one portion, means coupled to said receiving 
means for selecting and retransmitting one of 
said side bands, means for coupling said re 
transmitting means to one end of the other of 
said portions, means coupled to said receiving 
means for selecting and demodulating the other 
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of said side bands, and a third station compris 
ing means for receiving and demodulating said 
retransmitted side band and means for coupling 
said last mentioned receiving means to the other 
end of said other portion. 

3. A highv frequency communication system 
comprising a carrier circuit having two ends, a 
ñrst station comprising means for generating 
and modulating a carrier, a first source of in 
telligence signals coupled to said modulating 
means for producing upper and lower intelligence 
signal bearing side bands of said carrier, a sec 
ond source of intelligence signals, means for cou 
pling said second source to said modulating 
means vfor producing upper and lower intelligence 
signal bearing side bands of said carrier, means 

` for coupling said station to one end of said car 
rier circuit, vmeans for selecting and passing 
the upper side band of saidv ñrst-mentioned side 
Ybands coupled between .said modulating means 
and said coupling means and means for select 
ing the lower side band of said second-mentioned 
side bands coupled between said> modulating 
means and said coupling means, a second station 
comprising means for receiving said selected side 
bands, means coupled to said receiving means 
for selecting and retransmitting one of said 
selected side bands, means coupled to said re 
ceiving means for selecting and demodulating 
the other of said selected side bands and means 
for coupling said receiving and said retransmit 
ting means to a point intermediate the ends oi 
said circuit, and a third station comprising means 
for receiving and demodulating said retransmit 
ted side band and means for coupling said third 
station to the other end of said circuit. ' 

4. A high frequency communication system 
according to claim 3 wherein said retransmit 
ting means comprises means for generating a 
second carrier and means coupled to said last 
mentioned generating means and to said second 
station selecting means for modulating said 
second carrier. 

5. A high frequency communication system ac 
cording to claim 4 further comprising a third 
source of intelligence signals coupled to said 
second station modulating means, means coupled 
between said last-mentioned modulating means 
and said means for coupling said retransmitting 
means to said circuit for selecting and passing a 
side band of said second carrier produced by mod 
ulation of said carrier by said selected side band 
and having a predetermined frequency range and 
for selecting and passing a diiîerent side band 
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of said second carrier produced by modulation 
of said carrier by said third intelligence signals 
and having a frequency ranged different from 
said ñrst-mentioned frequency range. 

6. The method of carrier signal communication 
comprising generating a carrier and two side 

i bands thereof at a iirst station, transmitting said 
two side bands, receiving said two side bands at 
a second station, selecting and retransmitting 
one of said side bands at said second station, 
selecting and demodulating the other of said side 
bands at said second station and receiving and 
demodulating said retransmitted side band at a 
third station. 

7. The method lof carrier signal communica 
tion comprising at a first station, generating a 
carrier and two intelligence signals, modulating 
said carrier with said intelligence signals and 
selecting and transmitting of the modulation 
products only the upper side band produced by 
one intelligence signal and the lower side band 
produced bythe other intelligence signal, at a 
second station, receiving said selected side bands, 
selecting and retransmitting one of said selected 
side bands and selecting and demodulating the , 
other of said selected side bands and at a third 
station, receiving and demodulating said re 
transmitted side band. 
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